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1 . .j A data structure in which iterry£ of data are .stored 
fur search, cuiuprisiuy ; 

a tree structure in which the items of data are stored 
except for a portion of the items of <£ata corresponding to a 
> sub-tree structure, which is a selected portion of an assumed 
tree structure formed by all the items of data; and 

an equivalent table stor/ng the portion of the items 
o£ data in table form. 

2. The data structur^h^Acording to claim 1. wherein 
10 ! the tree structure/lincludes & plurality of nodes , 

each of which is composed of a/iode information flag, a plurality 
of pointers each corresponding to predetermined branches, and 
related information, wnererin each of the pointers indicates one 
of its child node, the afquivalant table, and NULL , and 
15 the equivalent table includes a plurality of entries , 

p.ar.n of whir.h is r.nmpnfsp.n of a r.ahlA norip. information flag, a 
tail entry flag, a dj&ta bit string, a search bit length, and 
related information 



3. The data structure accordlnq to claim 2, wherein the 
20 data bit string/is arranged so that a length of the data bit 
string is equal to that of search data, wherein the search bit 
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length indicates a length of an original pata bit string to match 
with the search data. 

4 . The data structure according to claim 2. wherein the 
entries in the equivalent table ^ftre stored at consecutive 
D locations in a memory. 
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5, The aata structura'according to claim l , wnerein the 
sub-tree structure is selected so as to satisfying the following 

conditions a) and b): 

a) an amount^ of memory required to store the data 
10 structure is smaller #nan that required to store the assumed 

tree structure; and 

b) search performance of the data structure is not 
lower than that of the assumed tree structure. 

V\ 6. A method lor cons truci/ag a data structure in which 
it-.p.ms of data are stored for search, comprising the steps of: 

a) forming an assumed tree structure in which all 

the items of data are stored: 

b) coqucntialiy eeleoting a node from the assumed 
tree structure to selec/a sub-tree structure designated by the 

20 selected node; 

c) form/ng an equivalent table storing a portion of 
the Items of flat/ cnrrespondl ng to the selected snb-tree 
structure in a/table form; 
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d) determining whether the selected sub -tree 
structure satisfies the following conditions :/ 1 ) an amount 
of memory required to store a data structur^ including the 
equivalent table in place of the selected cub tree structure 

5 is smaller than mat reauirea to store ofe assumed tree 

structure ; and 2 ) search performance of th/e data structure is not 
lower than that o£ the assumed Lree structure; and 

e) when, thp sp.1 fir.terl subtree. Rtrnntnrp. sat i sf i p.c; 
the conditions (1) and (2), replacing the selected sub-tree 

iu structure with the equivalent ta/ie to construct the data 
structure. 



7. The method according to claim 6, wherein 

Ihe cuiidiLiuii /l ) is Lh<iL, when Hit: selected 
sub- tree structure is rep /a.ced with the equivalent tahlA to form 
15 a new data structure, a/maximum search time Tmax_t calculated 
trom tne new data structure does not exceed a maximum search 
time Tmax calculated from the assumed tree structure; and 

the conyaltlon (2) Is that, when the selected 
sub-tree structures is replaced with the equivalent table to form 
20 a new data structure, a necessary amount of memory for the new 
data structure /is smaller than that for the assumed tree 
structure . 



8. /The method according to claim 7, wherein a decision 
un whelhejy Ihe cundiLiun (1) ia sallsfied is made depending on 
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whether the following equation is satisfied: 

N D ^ N L * K, when K = T£/Tn, 
where N D is the number of items of d^ta included in the selected, 
sub-tree structure, N L is the number of levels of the 
selected Aiude ur luwer in the asfeuuied Li.ee sLiuuLure, Tu is 
search time per node, and Te is/search time per entry in the 
equivalent table . 
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9. An apparatus for afonstructing a data structure in 
Which items of aata are stoned for search, comprising: 

l(j a tree formation section for forming an assumed tiree 

structure iu which all thty items of data are s Lured; 

a node selectofir for sequentially selecting a node 
from the assumed tree stricture to select a sub-tree structure 
designated by the selected node, forming an equivalent table 

15 storing a portion o£ tftc items o£ data corresponding to the 
selected sub-tree stricture in a table form, and determinlnq 
the selected sub-tree/structure when it satisfies the following 
conditions: 1) an amount o£ memory required to store a data 
sr.runture. inr.lndina f.hp. ftqnivfllp.nf r.ahl p. in plar.A nf t.hp. 

20 selected sub- tree /structure is smaller than that required to 
store tne assumea/tree structure: and 2) search performance of 
the data structure is not lower than that of the assumed tree 
structure; and 

a dafta structure formation section for replacing the 

25 selected sub-tA;ee structure satisfying the conditions (1) and 
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( 2 ) with t-.hA ftqiiivalftnt table corresponding to the selected 
sub-tree structure to construct thfe data structure. 
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10. The apparatus according to claim 9, wherein 
the condition (1) Is that, when Ihe selected 

5 sub-tree structure is replaced with the equivalent table to form 
a new data structure, a maximum search time Tmax_t calculated 
from the new data structure, does not exceed a maximum searcn 
time TmaX' calculated from the assumed tree structure; and 
•che condition (2) if that, when the selected 

10 cub-tree structure is replaced with the equivalent table to form 

i f / 

a new data structure, a necessary amount of memory for LUe new 
data structure is smaller thapi that for the assumed tree 
structure . 

11. - The apparatus according to claim 10. wherein a 
15 decision on whether the condition (1) is satisfied is made 

depending on whether the following equation is .satisfied: 

N D ^ N L x K, vmen K = Te/Tn, 
where N r . is the number of yr.p.ms of data included in r.hft sftlp.r.r.ftfi 
sub- tree structure, N L i/s the number of levels of the 
2u selected node or lower /m tne assumed tree structure, Tn is 
search time per node, fnd Te is search time per entry in the 
equivalent table. 



12. A search kystem comprising: 
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a mAmory storing a rteta strnct/.ire in which items of 
data are stored for search, the data structure comprising: 
j a tree structure in which tne items of data are stored 

i. except for a portion of the itemc of data corrccponding to a 
5 sub-tree structure, which is a selected portion of an assumed 
tree structure formed by all the items of data; and 

an equivalent table storing they portion of the items of 
[ data in table form: and 

i 

a search section for searching the data structure 
l(j for an item of data matching input search data. 



ru 



13. The search system further comprising: 

i ■ / 

a tree formation section for forming an assumed tree 

structure in which all the itfems of data are stored; 

a node sp. Tar. tor fpr sequentially sclenting a node 

15 from the assumed tree structure to select a sub-tree structure 
designated by the selected/ node, forming an equivalent table 
storing a portion of the /items of data corresponding to tha 
selected sub- tree structure in a table form, and de terminiuy 
the. selected sub -tree structure when it satisfies the following 

20 conditions: 1) an amoAnt of memory required to store a data 
structure including rne equivalent table in place of the 
selected cub- tree c/tructurc is smaller than that required to 
store the assumed pree structure; and 2) search performance of 
the data structure is not lover than that of the assumed tree 

25 structure; and 
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a data structure formation section for replacing the 
selected 3ub tree structure satisfying the conditions .(1) and 
(2) with the equivalent table corresponamg to/the selected 
sub-tree structure to construct the data structure that is 
a Lured in Lhe memory. 



14. The search system according td claim 13, wherein 
the condition (I) is that, w/en tne selected 
cub- tree structure ic replaced with the equivalent table to form 
a new data structure, a maximum search time Tmax_t. calculated 
it) from tha new data structure does nort excead a maximum search 
Lime Tut ax caluulaLed frum Lhe as/unied tree ss LruC Lure ; dud 

the condition (2) i/ that, when the selected 
sub-tree structure is replacedwith the equivalent table to form 
a new data structure, a necesfsary amount of memory for tne new 
15 data structure ic cmallcr/than that for the assumed tree 
structure . 



15. The search system according to claim 14, wherein a 
decision on whftt.hfty the condition (1) 1s satisfied 1s made 
depending on whether the following equation is 3ati3fied: 
70 N p ^/N L X K, when K = Te/Tn , 

where N D ie the /number of items of data included in the selected 
sub- tree structure, N T is the number of levels of the 
selected node or lower in the assumed tree structure, Tn is 
search time per node, and Te is search time per entry in the 
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eauivaient taoie. 



16 . Alstorage medium fur used In a search ay a I em, a Luriny 
computer-readable items of data to be searched In a data 
structure, the data structure comprising; 
5 a nree structure in which the items of data are stored 

except for a pprtion of the items of data corresponding to a 
sub- tree structure, which is a selected portion of an assumed 
tree structure Iformed by all the items of data; and 

an equivalent table storing Lhe portion of the items 
10 of data in tabl4 form. 

17. Thft sroragft medium according to claim 16, wherein 
the tdee structure includes a plurality of nodes, 
eacn or wnicn is composed of a node information flag , a plurality 
of pointers each corresponding to predetermined branches, and 
15 related Information! wherein each of Lhe pointers indicates one 
of its child node, the equivalent table, and NULL, and 

the equivalent table includes a plurality of entries , 
each of which is composed of a table node information riag. a 
tail entry flag, a d^ta bit string, a search bit length, and 
20 related information. 



18. The storage medium according to claim 17, wherein 
thp data bit string iU arrangp.ft sn that a 1 p.ngth nf the/ data 
bit string is equal to\ that of search data, wherein the anarch 
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bit length indicates a length of an original data bit string 
to match with the search d4ta. 

\ 

19. The storage medijum according to claim 17 , wherein 
the entries in the equivalent table are stored at consecutive 
locations in a memory 

20. The storage mediitm according to claim 16, wherein 
the sub-tree structure is selected eo as to satisfying the 

b)" 

a) an amount o£ jnemory required to store the data 
structure is smaller than tjiat required to store the assumed 
1-tap. fit-.rnrtofp.; and 

b) search performance of the data structure is not 

lower than that of the asaimea tree structure. 



following conditions a) and 



21- A storage medlJum storing a computer-readable 
15 program for constructing aldata structure in which items of data 
are stored for search, tlie program comprising the steps of: 

a) forming an! assumed tree structure i.n which all 
the items of data arc atfored; 

b) sequentially selecting a node from the assumed 
20 tree structure to select (a sub-tree structure designated by the 

selecled node; 

c) forming ah equivalent table storing a portion of 
the items of data corresponding to the selected sub- tree 
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structure in a table norm; 

d) determinkng whether the selected sub-tree 
structure satisfies thq f°l 1 n 9 condl t1 ons : 1J an amount 
of memory required to store a data structure Including the 
equivalent table in piaqe of the selected sub- tree structure 
is smaller than that required to store the assumed tree 
slruclure; and 2) search pAi'f urmauce uf Ihe Jala sLrucLare is uol 
lower than that : of the assumed tree structure; and 

e) when the sellected sub-tree structure satisfies 
tne conditions (1) and (21), replacing the selected sub- tree 
structure with the equivalent table to construct the data 
structure. 



22. The storage medium according to claim 21, wherein 
the condition (ll) is that, when the selected 
1:5 sub -tree structure is repladed with the equivalent table to form 
a new data structure, a maximum search time Tmax_t calculated 
from the new data structure! does not exceed a maximum search 
time Tmax calculated from tne assumed tree structure; and 
the condition (2ft is that, when the selected 
20 sub - Lrea sLruclure is replaced! with the equivalent table to form 
a new data, struct vita, a necessary amount of memory for the new 
data structure is smaller th^n that for the assumed tree 
structure . 



23. Tne storaqe medium \accordinq to claim 22, wherein 



'2001 01/25 THU 14:02 FAX 03 3233 3222 Ktsuragi Patent -» 0STR0LENK ® 043/059 

FQ5-512 41 

a Hp.r1.9i on on whether thp. conditio** (1) is satisfied is made 
depending on whether the following equation is satisfied: 

N D < N L X K, whjm K - Te/Tn, 
where N D ic the number of/itcmc of data included in the selected 
5 sub -tree structure i/n l i.s the numDer of levels of the 

selected node or/lower in the assumed tree structure, Tn is 
search time jzfer node, and Te is search time per entry in the 
eqnlval &ry£ table. 



